rhythms of both hearts are totally independent and sinus rhythm. The theoretical possibility exists, are subject to their own individual disturbances of however, that the development of arrhythmias in rhythm. As will be shown, these are usually readily both hearts simultaneously could give rise to identified where one of the two hearts remains in considerable diagnostic difficulties. operative day at a time when the patient was fully group.bmj.com on June 26, 2017 -Published by http://heart.bmj.com/ Downloaded from Arrhythmias in two patients with LV bypass transplants 727 digitalized. The flutter rate of the recipient heart is ventricular rhythm of 138/minute is seen, with a an exact multiple of the recipient ventricular rate QRS morphology of the donor heart. Ventricular and not of the donor ventricular rate, thus indicating fibrillation is clearly present in the recipient heart; that the atrial flutter originates in the recipient this responded promptly to DC countershock heart. This rhythm did not cause any haemody-synchronized on the QRS complex of the donor namic disturbance and subsided spontaneously.
heart. On the 22nd postoperative day the patient's Fig. 5 illustrates the development of ventricular condition deteriorated dramatically. He became flutter four months after operation in the same dyspnoeic and restless with signs of poor peripheral patient at a time when he had been readmitted to perfusion and raised jugular venous pressure. hospital for observation because of a respiratory Whereas previously both donor and recipient heart infection. In many of the leads it is impossible to pulses had been palpable at the wrist, a single pulse determine which heart is in ventricular flutter. wave only could now be palpated. Heart sounds However, with knowledge of the previous morphowere no longer audible over his own heart but could logy of the QRS complexes of the two hearts in still be heard over the donor heart. Fig. 4 illu- (Fig. 6) . The likeliest explanafibrillation previously. The arrhythmia responded tion for this phenomenon, as illustrated in the acreadily to intravenous lignocaine.
companying ladder diagrams, is that the gaps are Ventricular arrhythmias were prominent the result of atrial extrasystoles falling in the throughout his postoperative course and frequent absolute refractory period of the atrioventricular multiform ventricular extrasystoles are readily seen conduction system and thus failing to conduct to in Fig. 6 . The same record shows occasional the ventricles. These atrial extrasystoles reset the 'dropped beats' in the recipient heart rhythm, the sinus node and depress its automaticity for the next explanation of which is not obvious. The recipient few beats, thus accounting for the longer RR RR interval is 600 ms. Though the negative P waves intervals and less obvious longer PP intervals which are less readily identified, they appear to precede follow them. The postoperative electrocardiogram of this includes quinidine gluconate, propranolol, and patient is illustrated in the centre panel of Fig. 7 digoxin, and has kept him free of these arrhythmias showing both donor and recipient hearts to be in over the past two months, though Holter tape resinus rhythm. In this case also, the recipient QRS cordings have shown intermittent ventricular complexes are readily identified by their significant parasystolic rhythms similar to those illustrated widening which was present preoperatively. The in Fig. 8 . The QRS morphology of the ventricular frontal plane QRS axes of the donor and recipient parasystolic rhythm has been unlike that of the hearts are unchanged. Leads V5R and V6R show ventricular tachycardias. At the time of writing, he qR complexes in the donor heart. is alive and well and back at work nine months after Fig. 8 shows a complex arrhythmia seen in this operation. patient six weeks after operation. The small positive QRS complexes are those of the donor Discussion heart. Most of the wider negative QRS complexes are conducted beats in the recipient heart. QRS Changes in the electrical axis of both donor and complexes of a different morphology marked with a recipient hearts in the frontal and horizontal planes cross (x) have a cycle length which is a multiple of are not unexpected in view of the inevitable distor-1220 to 1240 ms and interfere with the recipient tion of the position of both hearts within the QRS rhythm. Another type of QRS complex mediastinum. In patients with conventional heart marked with a circle (o) which also interferes with transplants whose own hearts have been removed, the recipient QRS rhythm has a cycle length which postoperative rightward shifts in frontal axis are is a multiple of 1420 to 1464 ms. Coupling intervals useful in diagnosing rejection (Griepp et al., 1971) . vary and these two ventricular rhythms are inter-In the double heart transplant situation, however, preted as being independent ventricular parasystolic the donor heart right ventricle is under considerably rhythms with rates of 48 and 42 per minute, re-less haemodynamic stress as it pumps only its own spectively, both originating in the recipient ven-coronary sinus venous return; it is, therefore, untricle. Difficulties arise in the interpretation of the likely to dilate and this electrocardiographic sign 16th recipient heart ventricular complex marked will not be apparent with the development of rewith an arrow; this has been interpreted as a sinus jection. Moreover, right ventricular biopsy as an beat conducted with aberration. The 6th recipient index of rejection, as advocated by Caves and colheart ventricular complex is normally conducted, leagues (1973) , is impossible with the surgical isolathough the P wave follows the preceding recipient tion of the donor right atrium by ligation of the heart ventricular parasystolic complex (x) with superior and inferior venae cavae.
shorter RP interval.
It was of considerable interest to observe the This patient has had recurrent attacks of ven-effects of ventricular fibrillation on the haemodytricular tachycardia, presenting in the same way namic status of the first patient. Not only was his as in the previous patient, on four occasions since donor heart alone able to maintain a sufficient operation. One of these attacks occurred during cardiac output to maintain life, but the aortic cardiac catheterization a month after transplanta-pressure generated sustained coronary perfusion of tion, while the others have occurred spontaneously his own heart sufficient to allow its defibrillation and have responded on each occasion to intravenous after several hours of ventricular fibrillation. lignocaine or cardioversion. His present treatment Though the occurrence of further myocardial infarc- 
